The effect of oxygen and carbon dioxide on tumor cell endothelin-1 production.
Endothelin-1 (ET-1) is produced by some tumor cells, but the dependence of this production on pO2 and pCO2, conditions relevant within the tumor microenvironment, has not been described. HT29 colon adenocarcinoma cells and DU145 prostate carcinoma cells produce similar amounts of ET-1 in vitro under normal cell culture conditions of 21% O2/5% CO2 (normoxia). Exposure of HT29 cells to either 2% O2 or 0.2% O2 significantly reduced ET-1 production compared to cells in normoxia. In contrast, production of ET-1 by DU145 cells was usually unaffected by hypoxia and was even slightly increased in cells exposed to 2% O2 in HEPES-buffered EMEM (HEPES-EMEM). Exposure of cells to either 2.2% CO2 or 7.1% CO2 had no effect on the production of ET-1 by cells in bicarbonate-buffered EMEM (EMEM). However, in HEPES-EMEM, ET-1 production by both cell lines was reduced in 7.1% CO2. A slight reduction in ET-1 produced by DU145 cells was also observed in 2.2% CO2. These results illustrate that changes in ET-1 production by tumor cells in response to hypoxia and hypercapnia are tumor-dependent. It is clear that the production of ET-1 by tumor cells under normal culture conditions may not accurately reflect production within the tumor microenvironment. A greater insight into the in vivo situation, however, may be possible by modifying the cell culture conditions.